SUPPLEMENTARY MATERIAL & METHODS

Measurement data
In this study, measured current traces were used besides synthetic traces to parametrize the Courtemanche et al. (1998) I Kr , I Kur , and I Ks formulations. Here, the details of the experimental protocols are given. All currents were recorded using a Warner OC-725A (Warner Instruments, Hamden, CT, USA) amplifier, low-pass filtered at 1 to 2 kHz (-3dB, four-pole Bessel filter) and digitized at 5 to 10 kHz (Digidata 1322A, Axon Instruments, Union City, CA, USA). The currents recorded in different cells were normalized to their maximum value, averaged, and scaled to the average maximum value.
hERG measurements
Human ether-à-go-go-related gene (hERG; alternative nomenclature KCNH2) encodes the α-subunit of the Kv11.1 protein carrying the rapid delayed rectifier potassium current (I Kr ). Wildtype hERG channels were expressed in Xenopus oocytes after injection of 46 nl cRNA solution per oocyte. After 3 to 4 days incubated at a temperature of 16 • C, double micro-electrode voltage clamp experiments were performed in n = 8 cells. The tip resistances of the microelectrodes were in the range of 1 to 5 MΩ. The voltage clamp recordings were performed at room temperature (23 to 25 • C). The bathing solution consisted of 5 mM KCl, 100 mM NaCl, 1.5 mM CaCl 2 , 2 mM MgCl 2 , and 10 mM HEPES (pH adjusted to 7.4 with NaOH) and the pipette solution contained 3 M KCl. The applied voltage clamp protocol and the corresponding current traces are depicted in Figure 7B in the paper.
KCNA5 measurements
KCNA5 encodes the Kv1.5 protein carrying the ultra-rapid delayed rectifier potassium current (I Kur ). Wildtype KCNA5 was transfected into chinese hamster ovary (CHO) cell using Fugene reagent (Promega, Madison, WI, USA) (3 µg DNA per bowl). The CHO cells were incubated at 37 • C in minimum essential medium α and an atmosphere of 95% humidified air and 5% CO 2 . The medium was supplemented with 100 µg/ml streptomycin sulphate, 10% fetal bovine serum, and 100 U/ml penicillin G sodium. Resistances ranged between 38 and 98 MΩ. The bathing solution consisted of 140 mM NaCl, 5 mM KCl, 1 mM MgCl 2 *6H 2 O, 10 mM HEPES, 1.8 mM CaCl 2 *2H 2 O, and 10 mM glucose monohydrate. pH was adjusted to 7.4 using NaOH. The pipette solution contained 100 mM K aspartate, 20 mM KCl, 2 mM MgCl 2 *6H 2 O, 1 mM CaCl 2 *2H 2 O, 10 mM HEPES, 10 mM EGTA, and 2 mM Na 2 ATP. pH was adjusted to 7.2 using KOH; patch clamp recordings were performed at a temperature of 37 • C in n = 3 cells. The applied voltage protocol and the corresponding current traces are depicted in Figure 7D in the paper.
KCNQ1+KCNE1 measurements
KCNQ1 encodes the α-subunit of the Kv7.1 protein carrying the slow delayed rectifier potassium channel (I Ks ), KCNE1 encodes the β-subunit of Kv7.1. KCNQ1 was coexpressed with KCNE1 in Xenopus oocytes after injection of 46 nl cRNA solution per oocyte. Double micro-electrode voltage clamp experiments were performed at room temperature (20 to 25 • C) 2 days after injection in n = 5 cells. The tip resistances of the microelectrodes were in the range of 1 to 5 MΩ. The bathing solution consisted of 5 mM KCl, 100 mM NaCl, 1.5 mM CaCl 2 , 2 mM MgCl 2 , and 10 mM HEPES (pH adjusted to 7.4 with NaOH). The current and voltage electrodes were filled with 3 M KCl solution. The applied voltage protocol and the corresponding current traces are depicted in supplementary Figure S3 .
Ion current formulations
This section gives the equations for the ion currents as formulated by Courtemanche et al. (1998) . The adjustable parameters are marked by red color in the equations. They are named and classified as additive or multiplicative in Tables S1-S3 . Moreover, their values in the original formulation together with the corresponding wide and narrow range are given. The intracellular potassium concentration [K] i was estimated for all currents:
with x r being the gating variable. Its steady state value x r∞ , the two rate constants α xr and β xr and the time constant τ xr are defined as follows:
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β xs = 3.5 × 10 Supplementary Figure 1 . Sum of squared errors convergence behavior of pure PSO (A) and hybrid (PSO+TRR) (B-D) for synthetic I Kr data. 25 experiments were performed, the black line indicates the median, the orange lines the minimum and the maximum, the green area covers the two central quartiles. The number of particles N , the number of PSO iterations L and the number of inner TRR iterations K was increased from "low" (B) via "medium" (C) to "high" (D). 
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